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@ Variable output internal gear pump. 

@ A variable ouput gerotor pump has a rotor (121 with n 
lobes meshed with a pair of Juxtaposed annul! (16.18) of «+ 1 
lobes and these are erranged to be turned in opposite 
directions to take the annuli lobes out of alignment and 
reduce the output volume of the pump. In the arrangement 
illustrated in Rgure 1. the annuli are turned in opposite 
directions by eccentric rings (20.22) arranged as gear rings, 
ineshed with a common pinion (24), radc displaced by a 
piston (34) exposed to pump pressure.. 
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ahis invention relates to oil pui:'ps for internal 
combustion engines. 

The output requirenient frop. an oil punp is 
maxiipur when the engine is at ruaxiir.uir, speed/load, 

5 It is custoraary to design an oil pur.p to deliver 
the required lubricant flow under such conditions, 
and then when the engine is idling, the pump output 
is probably too great, and the surplus lubricant 
is returned to the oil suiTip by means of sonie vent, 

10 presure relief valve or the like. Inevitably this 
means that the pump wastes energy. 

In the past, there was a low awareness of 
energy absorbtion with internal com^bustion engine 
arrangements, and small losses were considered 
15 to be unimportant. With increasing fuel costs 
and exhaustion of fossil fuel resources, there 
is a much greater awareness, and it is or may now 
be economical to produce special designs of oil 
pumps which at least reduce power v;astage. 

20 The object of the present invention is to 

provide such an oil pump. 

In accordance with the present invention, 
a gerotor pump of the n and n-hl kind comprises 
a rotor common to at least a pair of axially juxtaposed 

25 annuli, and the annuli being located in individual 
and corresponding eccentric mounting rings, and 
means being provided for turning said rings in 
opposite directions whereby the effective size 
of the pumping chambers provided between the respective 

30 lobes of the rotor and annuli n.ay be varied. 
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In the situation v/here the annuli and rings 
are wholly aligned so that their axes are co-axial, 
the pumping charbers will be of a riaxin.ur effective 
size. Where one of the rings is turned relative 
to the other, for exarple by n^aking it in the fashion 
of a known reversing ring and turning it to the- 
re versed position, a naxirur size chaiT;ber between 
the one annulus and the rotor will L»e aligned v/ith 
a raniiT.ur size chamber between the other annulus 
and the rotor. This not only reduces the volume 
cf the char:berr but because the reverse situation 
will apply at a different points around the gyratory 
path, it will rean that the pupping effect will 
be substantially reduced. 

However, it has been found if one annuli is 
in fixed and invariable position (relative to the 
inlet and outlet ports) and the other annuli is 
turned, e.g. tov/ards the reverse position, that 
whilst the chamber volumes are varied and the theoretical 
pumping output is reduced, there are undesirable 
side effects. These are in the nature of noise 
during running of the pump, and it is anticipated 
that the noise is indicative of unsatisfactory 
pressure conditions within the pump v/hich are likely 
to cause wear cr damage if allowed to continue. 

In a sirple gerotor pump v/ith a single annulus, 
a series of chambers exist between the respective 
lobes, and these chambers increase in volume from 
a miniirum to a maximur and then return to that 
minimum as the parts turn. The inlet and outlet 
ports are located so that oil is drawn in by the 
increasing volume o£ the chambers and expelled 
by the decreasing volume of the chambers. If the 
ports were not appropriately situated, reducing 
volume of the chambers will not be associated with 
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an outlet pert and because the oil is c££octivcly 

incompressible, the trappeu cil in the char.ber 

causes the noise referred to. It v/ill be seen 

that by turnino one ring relative to the ether, 

so that half the axial length of each chamber is 

as described but the other half follows a different 

pattern because of the turning, there is the possibility 

that some oil entrapment r.ay occur. It is for 

this reason that the invention is restricted to 

the requirement that the annuli are to be turned 

in opposite directions with the intention of effectively 

cancelling cut such an undesirable effect. 

Hov;ever, it is not considered essential that 
the annuli are to be turned to ecjual distances 
in opposite directions, and sopte variation can 
be obtained by appropriate length of inlet and 
outlet ports, and some degree of entrapment is 
acceptable. 

In experimental conditions, it has been found 
that by turning the two annuli through equal angle 
to a naximur. , substantial reductions in flow rate 
and in torque -* and hence energy absorbtion are 
possible. 

In a preferred arrangement a variable volume 
oil pump for an i.e. engine has the two rings coupled 
together for r.ovement in opposite directions • 
This may be done automatically and proportionally 
(within lirits) to engine speed and load, and one 
way of achieving this, for example, is by the use 
of governor devices, in a manner analogous to that 
enployed v;ith autcp-atic advance/retard mechanisms 
for i.e. ignition systems. 

The invention is now more particularly described 
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V7ith reference to the acconpanying drav/ings \;herein:- 

Fiqure 1 is a part sectional perspective viev/ 
of a variable <^i5;placeir.ent pump according to tlie 
invention; 

5 Figure 2 is an enlarged sectional elevation 

of the sane in a raximun volume position; and 

Figure 3 is a viev/ similar to Figure 2 but 
showing the sane in a reduced volurie delivery position. 

Turning now to Figure 1, the gerotor pump 
10 is there illustrated with a cover, ncrr.-.ally held 
in place by screws engaged in holes 10, reir.oved 
to reveal the rotors and pupping chanbers. The 
inner rotor 12 has n lobes and is fast with drive 
shaft 14. The rotor 12 extends over the full width 
13 of tvjo annuli 16 18 which are like, and each has 
n+1 lobes. Each of the rotors 16 18 is eccentric 
to the shaft 14 axis, and lies in a corresponding 
eccentric ring 20 22. ^Jhen the eccentric rings 
are aligned then annuli 16 18 are aligned and an 
20 end elevation will appear as in Figure 2. 

The eccentric rings 20 22 are provided with 
gear teeth and both sets of teeth are iiteshed v^ith 
a connon pinion 24, and V7hen that pinion is rotated 
about its axis, the tv;o eccentric rings are . turned 
25 in opposite directions and hence shift the respective 
positions of the annuli 16 18. Figure 3 shows 
the parts in a shifted position. 

The position of the inlet and outlet ports 
is shown in Figures 2 and 3 with the reference 
30 nunerals 26 28. Effectively, it is the progression 
past the inlet port of a series of interlobe chanibers 
which increase in volur»e as they pass the port 
which induces pur.ping flow from the inlet port 
into those chambers, and likewise it is the progression 
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5. 

of those char.bers past the outlet port whiJst Lht 

charbers are decreasing in volure wliich causes 

the pupping flcv; through the outlet port* ';*he 

total volune of the chanhers as v/ell as the rate 

of chanye of volune affects the pui:ping rate. 

It will be seen by cor.parison of figures 2 and 

3 that in Figure 3 the chambers are effectively 

of smaller volure because of the relative displacement 

of the annuli and hence the volure punped is reduced. 

The pinion 24 is arranged to be rotated, in 
this eiPbodip»ent, by a rack 30 which n.ay be driven 
by pressure derived Irom any of a nuK»ber of different 
places in the puPrp or in the engine (for example) 
to which the pump is fitted. Tfie pinion is preferably 
urged by a torsion spring so that when pressure 
falls the pinion automatically reverses its direction 
and returns the annuli towards the aligned position. 
Figure 1 illustrates an arrangement in which pressure 
in the outlet port of the pur.p itself is connected 
via passage 32 and by way of a filter to act on 
piston 34 for displacing the rack 30. If a coir.paratively 
external pressure source is to be utilised, the 
passage 32 may be blocked. 
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1. A gcrotor pump of the n and n-H kind coruprises 

a rotor common to at least a pair of axially juxtaposed 
annuli, and the annuli being located in individual 
and correspond iny eccentric rcunting rings, and 
5 means being provided for turning said rings in 
opposite directions whereby the effective size 
of the pumping chambers provided between the respective 
lobes of the rotor and annuli F.ay be varied, 

2. purp as claired in Clair. 1 wherein eccentric 
10 Hiounting rings are forn:ed as gear rings and n.eshed 

v/ith a conmon pinion. 

3. A punp as claimed in ClaiF 2 wherein the pinion 
is spring returned and neshed vyith a rack for turning 
the sane. 

15 4. A punp as clained in any preceding claim v/herein 
the rack is arranged to be displaced by a piston 
exposed to pur.p output pressure. 
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